Neuroimaging studies have reported greater activation of the human amygdala in response to emotional facial expressions, especially for fear. However, little is known about how fast this activation occurs. We investigated this issue by recording the intracranial field potentials of the amygdala in subjects undergoing pre-neurosurgical assessment (n = 6). The subjects observed fearful, happy, and neutral facial expressions. Time-frequency statistical parametric mapping analyses revealed that the amygdala showed greater gamma-band activity in response to fearful compared with neutral facial expressions at 50-150 ms, with a peak at 135 ms. These results indicate that the human amygdala is able to rapidly process fearful facial expressions.
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Introduction
Neuroimaging evidence indicates that the amygdala is critically involved in processing emotional facial expressions. Several studies have demonstrated that the human amygdala was more active in response to emotional than to neutral expressions, especially in the case of negative emotions such as fear (e.g., Breiter et al., 1996; Morris, Frith, Perrett, & Rowland, 1996) . Amygdala activity in response to emotional expressions has been shown to relate to emotional reactions to facial expressions (Sato, Yoshikawa, Kochiyama, & Matsumura, 2004; Williams et al., 2001 ). This activation occurred automatically (Critchley et al., 2000) , even in the absence of conscious awareness of faces (Whalen et al., 1998) . These data suggest that the amygdala automatically conducts emotional processing of facial expressions.
Despite the accumulating evidence for amygdala activity in processing facial expressions, the temporal profile remains unclear. Some researchers (e.g., Adolphs, 2002; Morris, Ohman, & Dolan, 1999) have speculated that amygdala activation may occur at an early stage of facial expression processing, because the amygdala receives input from subcortical as well as neocortical visual pathways (Jones & Burton, 1976 Some recent studies have investigated this issue by recording the magnetoencephalography (MEG) while participants were observing emotional and neutral facial expressions (Bayle, Henaff, & Krolak-Salmon, 2009; Hung et al., 2010; Luo, Holroyd, Jones, Hendler, & Blair, 2007; Luo et al., 2009; Maratos, Mogg, Bradley, Rippon, & Senior, 2009 ). These studies consistently reported rapid amygdala activity changes in response to fearful or threatening, compared to neutral, expressions at approximately 100 ms following stimulus onset (i.e., 80-130 ms, 20-310 ms, 40-270 ms, 100 ms, and 50-250 ms). Such data appear to support the hypothesis of rapid recruitment of amygdala activity in response to fearful expressions. However, the temporal profile observed across these studies was largely inconsistent, suggesting that the different estimation methods employed may have contributed to the discrepancies in the results. It should furthermore be emphasized that controversy as to whether the activity of such a deep, complex, brain structure as the amygdala, can be assessed using scalp MEG signals continues (Mikuni et al., 1997; Papadelis, Poghosyan, Fenwick, & Ioannides, 2009) .
Intracranial field potential recordings in humans are able to provide direct evidence of neural activity with high temporal resolution. In this regard, a previous study investigated amygdala activity while subjects observed negative, positive, and neutral scenes by employing intracranial recording and time-frequency analyses (Oya, Kawasaki, Howard, & Adolphs, 2002) . This study reported higher gamma-band (around 40 Hz) oscillations in the amygdala in response to negative scenes, as compared with both
